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QuadGuard® M10 610mm 24”

The QuadGuard® M10 has been tested pursuant to American Association of State Highway and
Transportation Officials (“AASHTO”) Manual for Assessing Safety Hardware (“MASH”)

specifications.

The QuadGuard® M10 has been deemed eligible for federal-aid reimbursement on

the National Highway System by the Federal Highway Administration (“FHWA?”).

Product Description
Assembly Manual

b | 4
TRINITY

15601 Dallas Parkway
Suite 525
Addison, Texas 75001

Warning: The distributors, owners, contractors, lessors, and lessees are
RESPONSIBLE for the assembly, maintenance, and repair of the
QuadGuard® M10. Failure to fulfill these RESPONSIBILITIES could result
in serious injury or death.

Important: These instructions are for standard assembly specified by the
appropriate highway authority. In the event the specified system assembly,
maintenance, or repair would require a deviation from standard assembly
parameters, contact a Ingal Civil Products representative. This system has
been deemed eligible by the FHWA for use on the national highway system under
strict criteria utilized by that agency.

This manual must be available to the worker overseeing and/or assembling the product
at all times. For additional copies, contact Ingal Civil Products on 1300 446 425

The information contained in this manual supersede all previous versions. The instructions,
illustrations, and specifications are based on the latest QuadGuard® M10 information available to
Trinity Highway at publication. We reserve the right to make changes at any time. Please visit
ingalcivil.com.au/products/road-safety-barriers/crash-cushions/quadguard-m10-mash to confirm

the latest revision.

QuadGuard® is a registered trademark of Energy Absorption Systems, Inc. Part No. 625877

ingalcivil.com.au

© 2020 Trinity Highway Products, LLC
1 Revision E April 2021
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Customer Service Contacts

Ingal Civil Products is committed to the highest level of customer service. Feedback regarding
the QuadGuard® M10, its assembly procedures, supporting documentation, and performance
is always welcome. Additional information can be obtained from the contact information below:

Ingal Civil Products

Telephone 1300 446 425

Contact Link ingalcivil.com.au/contact-us

Important Introductory Notes

Proper assembly of the QuadGuard® M10 is critical to achieve tested performance that has been
evaluated and deemed eligible by the FHWA per AASHTO MASH criteria. These instructions
should be read and understood in their entirety before assembly. These instructions are for
standard assemblies and used in conjunction with the assembly of the QuadGuard® M10 as
specified by the applicable highway authority. If you need additional information, or have
questions about the QuadGuard® M10, please contact the highway authority that has planned
and specified this assembly and, if needed, contact Ingal Civil Products. This product must
be assembled in the location specified by the appropriate project engineers. If there are
deviations, alterations, or departures from the assembly protocol specified in this manual, the
device may not perform as tested.

Important: DO NOT use any component part that has not been specifically
specified herein for the QuadGuard® M10 during the assembly or repair of this
system (p. 7 — 10/ 38 - 39).

v

A manufacturer’'s drawing package will be supplied by Ingal Civil Products upon request.
Each system will be supplied with a specific drawing package unique to that system. Such
drawings take precedence over information in this manual and shall be studied thoroughly by a
qualified individual who is skilled in interpreting them before the start of any product assembly.

ingalcivil.com.au 3 Revision E April 2021
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Safety Symbols

This section describes the safety symbols that appear in this manual. Read the manual for
complete safety and assembly information.

Symbol Meaning

Safety Alert Symbol: Indicates Important, Caution, Warning, or Danger. Failure
to read and follow the Important, Caution, Warning, or Danger indicators could
result in serious injury or death to workers and/or bystanders.

Warning: Read safety instructions thoroughly and follow the assembly directions
and suggested safe practices before assembling, maintaining, or repairing the
QuadGuard® M10. It is the responsibility of the installer to follow the instructions
contained in this manual. Failure to comply with these warnings could result in
increased risk of serious injury of death in the event of a vehicle impact.

Important: Please keep up-to-date instructions for later use and reference by
anyone involved in the assembly of the product.

Safety Rules for Assembly

* Important Safety Instructions *

This manual must be kept in a location where it is readily available to persons who are skilled and
experienced in the assembly, maintenance, or repair of the QuadGuard® M10. Additional copies
of this manual are available from Ingal Civil Products on 1300 446 425 or by visiting
ingalcivil.com.au/products/road-safety-barriers/crash-cushions/quadguard-m10-mash. Please
contact Ingal Civil Products if you have any questions concerning the information in this manual
or about the QuadGuard® M10.

It is the responsibility of the installer to use appropriate safety precautions when operating power
equipment, mixing chemicals, and when moving heavy equipment or QuadGuard® M10
components. Safety articles including but not necessarily limited to work gloves, eye protection,
safety-toe shoes, and back protection should be used.

Warning: It is the responsibility of the installer to use all safety measures
incorporating appropriate traffic control devices specified by the highway authority.
These measures must be used to protect all personnel while at the assembily,
maintenance, or repair site.

Warning: Failure to comply with these warnings could result in increased risk of
serious injury or death in the event of a vehicle impact with a system that has not
been accepted by the FHWA.

Warning: Use only Trinity Highway parts on the QuadGuard® M10 for assembly,
maintenance, or repair. The use of component parts not specified herein is strictly
prohibited. The QuadGuard® M10 assembled with Trinity Highway parts has been
tested, approved, and accepted for use by the FHWA. A QuadGuard® M10 using
parts other than those specified herein has not been tested, approved, or accepted
for use by the FHWA. Failure to follow this warning could result in increased risk
of serious injury or death in the event of a vehicle impact.

ingalcivil.com.au 4 Revision E April 2021
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Limitations and Warnings

Oursualt tU MOSH [Recll el ded LrCcedures [Ir the Saletl] LerlIrJalce [[JHIIhlal Salet
FeaturesD TrIi] HThOaO ctracts Oth FHWO allred testID aclites tO Cerrd ald
elaluate crash tests t0] [reCare a crash test results re(rtCTrIi0HTThOad S theCDalle tOsud @
a Reluest [T Federal Lild Rellll Lursell e[t [I/SaletlJHardJare Dellces t[1the FHWL [Ir rele ][]

The QuadGuard® M10 system has been deemed eligible by FHWA as meeting the
requirements and guidelines of MASH. These tests evaluate product performance defined by
AASHTO involving lightweight cars (approx. 1100 kg [2420 Ib.]) and full size pickup trucks
(approx. 2270 kg [5000 Ib.]). A product can be certified for multiple Test Levels. The
QuadGuard® M10 is certified to the Test Level(s) as shown below:

Test Level 3: 100 kph
Test Level 2: 70 kph

These AASHTO directed tests are not intended to represent the performance of systems
when impacted by every vehicle type or every impact condition existing on the roadway.
This system is tested only to the test matrix criteria of MASH as approved by FHWA.

TriotDHIThOalO exCresslldisclalls allJ DarraltC) Cr l@Ut0 [Mr [Murl (r dalale tO CersCs [r
CriertOresultd] 00 a0 00 CactOcOISIIO O harO @l ctact Oth CrCductsOCther CehGlesOCr
CearJ halfards [r (Jects 0Jall CehicleDect [r CerstO0hether Cr [t the CrCducts Cere
assell [led [ c sultat] Cith TrotDHIThDad Cr Othird Carties(

The OuadUuard” M10 s [Itelded tU (e assell HedldelleatedCald Ualltalled OthIl sCecllt
state ald [ederal CuldelTes(t [8 [ [ rtalt (Ir the [rllect el [1leer sleclIll] the use [Ia
hThOalO CrCduct tO select the U Cst allrr@te Criduct cOMuratIl] [Ir sie sCeclGatsThe
custlller shiuld Ce carelul tU Crilerl selectlassel] [lelJald [ alltall the [riductICarelul
elaluatllD I'slte laTuttrallc sCeedi TedrectIald (ISl are sCJ e [ the eleelts that
reCulre elaluatll] [[the [rlJect e[ Ieer [ the select ] [[la hiTh(JallrCductlFLr exallllel]
cur(s cluld cause alJultested elect (D al [ Cact Cehicle

Ofter all 1 Cact [ccurs[the delris 1] the (1 act shluld (e re[] [Ied (1] the area [ []edlatel]
ald the sleclled hiTh(Jall [rlduct shiuld e elaluated ald restlred t[] s [riITal s[eclkgd
c[IdRICr rellaced as the [rilect e[ Teer deter(] [les as s [I]as [[ss(le[]

Warning: DI (1t assell[le[JJalltalll[r re[alr the Juaduard’ M10 ultlTu
hale read this [Jalual thirCuChlJald ¢ CletelJuCdersta’d il

Warning: ([ sure that all Dall ercWar[ Il /Cautll [Ja‘d [T [Irtalt statel]elts
Oth(T this Dalual are c Cetel] It edOFalure t0 M0 this Dard0 cluld
result [IserTus [Turl][r death M the elelt [1Ta cllSI]
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System Overview

The Ouadluard” M10 s a reldirectlel! ([ [Tatlll] crash cushll] [Ir rCadside [eatures [
2(10110 OO [r Creater 1 [[dth (Jth use [TAallrled tralsill s IfclsiSts [TelerlTa s r 1]
cartrides surrCulded [1Ja rallellr1[[Huadleal] Felder Dalels]

Important: Trinity Highway makes no recommendation whether use or
reuse of any part of the system is appropriate or acceptable following an
impact. It is the sole responsibility of the project engineer to make that
determination. It is critical that you inspect this product after assembly is
complete to make certain that the instructions provided in this manual have
been strictly followed.

The DuadJuard” M10 utliDes tC[t[ T es [Lcartrides [Ia [staledcl [Turatthat are desl ed
ald tested t[1address [eh/cles as de(llled [ IM[ISH [IIr [T th |Thter cars a’d heallerh(Th cel ter[]
[(MMTral 1] ehicles]

Impact Performance

The six [T Jall0uadJuard” M10 has success(ull[1[assed the relulrellelts stTulated MMISH
(Jith [I"th the [TTht car ald (el ultrucls at sl’eeds [Tul1t(1100 [Th M2 [ Chlat redrectllJall les
ullt125 delrees(]

The three 3l1all Juadluard” M10 has successulll] (assed the refulrelelts stlulated 11
MUSH (1ith [ th the [[Tht car ald [Iclulltrucis at sleeds [[uJt[][0 [Th [ JChlCat redirect ]
allles ulltl125 delrees!]

Durl] head 1] [ Cact testI11th{[1 MCSH criterialthe DuadCuard™ M10 has [Ceel] shi (]t
telescle rearJard tU als[r(] the eler] 00D CactOWhel [D Cacted B the sdethID the
allllcalle MUUSH criterialitthas [eelIlsh ][]t Iredrect the [ehicle [aclitlllard lts [rIIal tralel
Cath ald allalJr ] the h(Th(alleaturel]

Warning: s the s(le res [ st the [rlect e[ Ieer t[] e[sure that the
OuadJuard” M10 alCd delTeatTl Jused [Ieet all [ederalstate( s ecI1]
alelcllald ICcal sCecBat s

Warning: s the slle res [ st the (rilect e[ ITeer t] elsure that the
COuadUuard” M10 Ceets all allrlIriate Malual [ DOrd Trale CCOLtrd
Dellces MMOTCDI[M ard Ical staldards[]

> P

Inspect Shipping

Checllthe recellled [arts alallst the shiI 1T ]1ist sulllled [Iith the s(stel] [elllre del 1[I 11 the
OuadJuard” M10CMale sure all (arts hale [eellrecelled 1138 1391

Important: The Malulacturer's Dral /[l | [Jaclale sulllied [lth the [luad[Juard"

M10 Tust (e used [Iith these MIstructls [Tr [r(ler assel][1[1ald shluld tale
[recedelce [T er these [eleral [TstructIs[]

Warning: DOONOT [ (diIithe MuadCuard” M10 [MalllJall]

> P
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System Components

Oell11 s a list (sistel] clJ [ elts that Jall Ce used [ [Tur [Carticular JuadJuard” M10
c[Muratm [ er Carts delllered ald sistell detals [Iith the M Ml C0OMateralsilald
sistel] dralJ[Is shll"ed [1th [(Tur sCstell [lease call [al CIlOrCducts [MTu hale al ]

sistel] [uestls (M B[]

Note: CO O elts are (It shiOOtscaler

Tel s Strut Daclul12(1]

D@rhrall] 201

DalellFelder 1]

1010230"

10102113

10102002

CalellSdel11]

Oraclet[Cartrid e Sul I rt

Ord CalrMralr oo

10102000

1010200

10102313

Oraclet[Cartride Sul1rt
TS O

Lc1m] DarCartrid e
Sulllrt

(TelBISch 80X3

10102000

10102019

(2056301
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MO raliCulde

MO ralt T Darst o i

MO TrallThree Dalrs 1111

10102531

10102311

10102312

ShmM207X3 5[8X8

Oraclet[ D0 1e 2X1CWHles

Oracletullut

10102900

10102213

1010211

Oracl et CartrHId D0

Oraclet Cart Sull T rt[Nise

WIOSHIORMOM T X2X1ISLOT

10102211

10102212

10102210

NCsel LCWILIT]

NiCsel REWILL

10102202

10102200
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CCtCHex M X3S

Ot Hex38X1115

COCtCHex[6[8X3 121115

10102508 101031[2 10102552
RalllCItE58X2 CtCRall5811X5 (It Hex[BIX20118
10102503 000 10102012

OfehrtM20 x 105000 [r 818

OfehrtM20 x 18001 LI [1r 818

OfehrtM20 x (100 ) Cr 818

10102509

10102501

10102911

NutHex [

Nut Hex[3[8

RaMNutDﬂex[?[S

o

10102515

10102510

10102501

NutHex[5(8

NutHea T 1Hex[ B[

M20 Structual Nut Hex [1all]

10102502

10102501

10102539
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Washer(L[c[T5[8

Washer[ L[ ¢T3

Washer[Flat 3[8X1

-

10102530

10102528

10102521

Washer[Flat[58X1 30

Washer(Felder[B[8X2

Washer[Flat[311X2

10102500

118038

10102501

Mushr1 0 Washer

Flat Screl1 5 8X518

Die SCrirrs8 X112

10102530

10102520

10102523

Cartride Oss[(IT(Te [

Cartridle Uss[I T Te (1]

Ofr(Ted Ddhes(le

10102903

10102901

10102902
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Determine Transition Type

Note: [ (rer TralsiJalel [r Sde TJalel Dust e used [TJeach side [Tthe TaclulT]Side
Calel [s [I't [eeded [Thella Tral st Jalkl [s used[The clrrect [Jalels(tluse [l deleld [
the drectl trallc ald Uhat tCle COCarrer [r rCad [eature the CuadCuard™”’ M10 S shield 0
Cltact the Cust_ I ler Serlice Delartllelt [riirtlidell [1lelt (I Tuhale alllluestlls 11 B

Figure 1 Figure 2
No Transition Safety Shape 4” Offset
(Unidirectional only)

Figure 3 ‘ Figure 4
Single Slope 6” Offset End Shoe

Figure 5 Figure 6
Extended End Shoe Quad to Thrie-Beam

ingalcivil.com.au 11 RellIsm 1 Crii2021



Figure 7
Quad to W-Beam

Recommended Tools

Documentation

e Malulacturers [ssell[1[1Malual
e Malulacturers Dral ][Il [Jaclal e

Personal Protective equipment
e [J[e [ritectl
o [llles
Salet(1tl'e Shles
Irtect(le Cl th(Il]
RellectTe [lest

Cutting equipment
e RitarJHaler Dril
e Relarcuttl i
o Cllcretedril [its 1122 [1[1[ (Double-Fluted)
e [Jrilder[Haclsall] [T Tlrch I tiIralll

Important: TriitiHTh(Jalrec I [lelds us(l/Idouble-fluted drill (Its tlache e

(tMul] telsle stre( 1 th Theal 11T Jalallrlled adhes(le al chlr[I]s[&tel]
M5

ingalcivil.com.au 12 RellIsm 1 Crii2021



Hammers

Sledehall ler
Staldard hall[Jer

Wrenches

Heall/dut 112 drile 1 [act [Ire[ch

12" drile slclets A IOA I ASA A 1401 18" 1!
12" drile Deel Dell sCclets(M15A "M 1110

112" driTe Ratchet al'd attachl el ts

12" drile Orealer Car 020000000

12" drile TrCue Orelch(200 dC

CLO Ut Orelchis A MM 1151 L1 180

Hex Cell[TlleJ0relch13[8

Important: Trinity Highway makes no recommendation whether use or
reuse of any part of the system is appropriate or acceptable following an
impact. It is the sole responsibility of the project engineer to make that
determination. It is critical that you inspect this product after assembly is
complete to make certain that the instructions provided in this manual have
been strictly followed.

Miscellaneous

Note:

Tralllc c [ tril efulllelt

Limard D lelul el t (A Tdellce s [relérred althfulh a (Tr It call e used
M ul) 51000 I [calacltl Irel ulred(

OrCrress(r 100 [s(T1MTull[Jalfd [Neleratr (5 "W
LOrrcriirar

Drirt (111300 1171

Celter [ulch

Tale [1easure [15[1 [25[1

Chalkline

Concrete marking pencil

Steel bristled tube brush for cleaning 22mm drilled boreholes
Rags, water, and solvent for touch-up

The provided list of tools is a general recommendation and should not be

considered an extensive list. Depending on specific site conditions and the complexity of
the assembly , the required tools may vary. Decisions as to what tools are needed to
perform the job are entirely the responsibility of the selected contractor performing the
assembly of the system at the specified assembly site.

ingalcivil.com.au 13 RellIsm 1 Crii2021



Site Preparation/Foundation

[l JuadUuard” M1000r CerJalelt alllicatlIls(shluld (e assel][led [[Jallex[stlll] [T [reshl
(aced ald cured clcrete [ase (28 MUa 000 CsIIC MMull (MLCcatlld ald Crieltatll] [ the
clcrete Case ald atteCuatlr Dust cO 0 0th Cridect dals [r as [therlSe deter] [Ted O the
[Ccal hiThJaJauthritl 1}

Recll el ded dlMel sl ald relllrcellelt sleclcatllls [Ir (e[l cl[lcrete [Muldatlls are
(rl0ded I TriDHIThODadcOcrete Tudatlld dral MsCsullded Oith the sCstell [(The sCstel
Dald [e asselled [ a [rellIrced ccrete rCaddJall M MITNuld 200 OO0 BIthGID

DelllTleltcrCssisl e shall [ 'texceed 81 ald shluld [I'ttllst [1rethall2(] [ erthe lellth
[Ithe s(stel][the MuldatJsur@ace shall hale a |ITht CrJ0 [Ish

Warning: [ s the res( [ I st [ the [[Tstaller tilelsure [riler site [rad(l|(r
the DuadUuard” M10 Llacelelt as dictated [ the state [r sCecl] alelcl]
rursualt trithe DOSHT Radside Des] [uldel

Caution: [Iccurate [lacellelt [ all steel relar s critidal t{al11d [[Iterlerel ce [lith
the cl[crete alchlr [[lts[]

< 8% (5°) (12:1)
" MAXIMUM

LEVELING PAD o

(SHOWN EXAGGERATED
FOR CLARITY)

Figure 8
Cross-Slope

Warning: Licatill ] [Ithe [Jaclull [T relatT]t(] [ear(l [Ilects (1l allect the
(CeratIl] (Cthe atteCuatrUJO 0 I CactCthe FeCder Dalels telesc e rearCOard
ald exteld Cel1]d the rd CacCulJas uch as [15 [0 B30I st Ithe Daclful]
sl that the rear e(ds [[the last Fe[der Calels are a [ Mul] 5 00 (300
Ir0ard OOJects that CCuld CtherCSe [Tterlere [ih J[fedelt [[the rear( st
Felder [alels Falure tllcl 111 [ith this reCulrelelt (s lTelt[result [I1s stel]
CerIrCJalce Chich has [t Ceellcrash tested Cursualt tCMOSH criferla ald Dal]
alsl] cause clIIelt dallale [hich Ol Cecessiate ODallte[alce L[r
re(lace]elt [ the s(stel][]

Important: Sistells [I[ulted [ aslhalt [ust (e rellaced a’d [I[ulted [
reshOuldsturCed asChalt MO Cre thall 100 CCalchCrs are [Tuld tO Ce I sel
(re00Cr shD sMIs Cwll Cut@M00 Cr [eller alchlrs are dalJaledrellace
the dalalled alchlrs [ the ex[stll asChaltdOCchlr Ots used [ sCsteds
O ulted O0asChalt Oust Ce IslCected eCerdJ 00 ths[Relle] Mallteace aCd
Relalr [Istructls ald [ stlIl] Cact [Tstructd s (111 35[38(1]
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Foundation/Anchoring

Important: 1 (s the resJ sl (IJthe ICcal DOT toelsure that this
assell 0cIrs tlthe DOSHTO RCadside DesI] [luldel]

Warning: [ s the resJ sl (I the [staller tC e[sure that [Tur asse] 1]
[rCcedure Ueets all all'r(riate Sale WCrlIOustrallaCWCrSale N[ LT state [
terrilCr0Jauthriles staldards(]

Asphalt Installations

Sistells [ith a Tel s IStrut Jaclull [Nall (e tell [l rarll] [Tstalled [ clstructll] [T es [I]
aslhalt[1Issel/[1es [1]Asphalt Concrete (“A.C.”) [Just [r(1Ide a [J Ul D0 0 (3

O aler Oaslhalt (fer a O Mull 00000 Blaler [ Portland Cement Concrete
(“P.C.C.”)(1152 (1] [MITlaler [TasChalt [er 152 171 [MiTlaler [Isullasell[r 200 111 [B[Tlaler
[Taslhalt (ith [TTsulTasel

Important: 10070 0] M8Ithreaded ridsutiimd TrimtIHIThODaldalri ed
adhes(elcall [k used [Iith asphalt [TuldatIs [[IM5TCLI tact TrItHIThOal
r a c[][lete list (Tallr(Ted adhesles [T BT]

Concrete Installations

Fr cl crete MstallatTsthe DJuaduard” M10 shluld Ce [Istalled (0 D0 alexStI0 Cr weshld
(aced ald cured ccrete Case 11000 [s[128 MUall M ul MJrletat (I the c_crete [Case
ald the atteCuatr Dust cJ OO0 Oth the CrJect (als [r as [therllSe deterl] [Ted [Jthe residelt
[rllect e[ 1leerl]

Recl][Jelded dllelsllald relrcellelt sCecllcatls [[r (e[l c[[crete (ads callle [Tuld
[T1the staldard dral (1 s[]

The uadlluard” M10 Jall e [Istalled [T1al ] the T Muldatlls usT]the sec&d
alchlralel]

Foundation A: Reinforced Concrete Pad or Roadway

Fluldatl] 152 00 M0 MDul) delth OCICL

Cfchliralell Ol riled adhesiTe [1th 180 (111 MITstuds 1700111 (5 12Tl edllelt
Foundation B: Asphalt over P.C.C.

Fluldatml 00 B mmull asChalt clicrete ICIILer (100 B M ull OCCLH
Olchlralel]Lellth Cfalchlrrelured s (110 (1 M8Ialdellledlelt 1120 0 11200
Foundation C: Asphalt over Subbase

Fluldatm) 152 0100 M mul) DG er 182 010 I M ul) CHC Cacted Sullase [CISIT
Olchrale] OO ed adhesle Oith 00 00 d8studs (20 U0 U12[IeledUelt
Foundation D: Asphalt Only

Fluldat ] 200 00 B0 Mul OCH

“chiralell 0Oilriled adhesle [Jith (10 (1] [M8Istuds (20 (11 1J12[Telledllelt

ingalcivil.com.au 15 RellIsm 1 Crii2021



Trinity Highway Approved Adhesive Anchoring System

O Triot HOhOalJ all ried adhesIe alch(rl] sistel] [S relulred t[! securellalchlr crash
cushlI's[1Jach allr(I'ed adhes(e [1tic[ I tallls adhesel[studs 1 uts ald [Jashers[ [ th [ertical
ald hiriItal assellles are [ ss(lle usllalJallr[ed adhesle alchlrT1s[stel1]

Vertical Anchors

Note: Read all Trinity Highway approved adhesive instructions before starting.

10J Prepare the Concrete Foundation

Warning: DI tallll] alchirliadhes(Te ticl I tact s(1I (T e esl See [laterial
salet[1data sheet sullled [Oth adhes(le [Tl [(Ir [rstfad [rlceduresiiise 1] I
OellTeltlated area D[] [t use [ear (el lallel]

Warning: [t s the res(1 1 sl [[Ithe [Tstaller t[) [altalll a sale [I(r[]area
Mcludmthe use [I'staldard (JrJ[[ e saletJeulllelt [ OO0O0 M Tessalet 1]
tle shlles[ald ele [ear [Tl tect ]

The alCch(r [ts studsCthat alichr the JuadCuard” M10 Dacful aldIr MO rallsectl's
tOthe ccrete TudatmID Dust Ce th(se shlllCed [Ithe O [ (ChITh streth steel (120000
(s0830 MOalOU MMull telsle strellth [r efualllThese studs Dust Ce set I JMTNul
000 [s28 MUJalccretelIUIIC] the cllcrete t[ cure a U [MIull [[Iselell dals [ellre
aldII0alchrIadhesIe

2) Drill Boreholes

Caution: It is the responsibility of the installer to consult Safe Work
Australia,WorkSafe NZ, or state & territory authorities for debris removal
from borehole(s) and use Trinity Highway approved adhesive to achieve
optimum tensile strength. Do not use diamond drill bits for drilling boreholes.

Ose the MO rallisCald TesI0 Strut DacluUas drlllI0te (ates[Ise a rCtarChall Oer dril
t dril the [rehlles 22 [ [MI8(1dalleter t[1the recl el ded delth[iSee the allr(led
adhesle [IstructI’s [r[Ided [ith adhesIle [(fIilChecelsure each [rehlle S driled tCthe
Crier delth ald allllled [Oith the Cart t Ce alchlred Cer OCchCrID MIrD atdo talle

Anchoring Information

Stud Size: | Orientation Bit Size Minimum Depth Torque Medium
M20 x 18001 J Lertlcal 22 10 181 1056 00 Mal ulacturer Sl ec Cll crete
M20 x (1001 (] [ertical 22 00 M8 (25 00 10 {0 (M5 N[ [sChalt

Important: When mounting on asphalt, initial torque shall be as shown
above. Due to the properties of asphalt, anchors may loosen over time. For
this reason Trinity Highway recommends anchoring to asphalt only at
temporary locations. It is recommended to re-torque anchors in asphalt
every six (6) months to the proper initial torque specified.
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3) Clean the Boreholes

OI00 the cOcrete dust M0 the OrehOe usIID Cllree ¢ [ressed arJThrCuChlO Crush
Oith a 22017 [M81dlal] eter steel [ristle tule [rush ald thell (101 i Cut alallllthe
[(Irehe S DetlcD LetelOdush I Oth Dater Dhile Crushdald thed OO0 Tcleadtd

re] [I'e all Uater usI [lree c[ I [ressed alr]

Note: (Ise [the TrimtrHITThCladallriled facuul] drillelull et [s auth(rTed tlrellace
the (IO ald CrushrelureJelt [1Ste]3[]
4) Apply Approved Adhesive

Fil the [(Treh(le 10007 @il

Caution: Fill (Irehile 1000 wll si il s elell [1ith the [alellelt surlace [er
Oalulacturer(s [Istructs[]

5) Add the Washers and Nuts

Olace a (at [Jasher [ t[0the stud thellthread a [ut [T ultlithe el d 17
the stud [s lush [Jith the Cut [FTure 911

6) Insert Studs in Boreholes and Wait for Adhesive to Cure

Oush the stud d0J0 thrfuCh the Cart t0 Ce alchlred alfd It the
[Trehllel]

Caution: DO tdistur(]Cr I ad the stud ultlithe all'ried
adhes(le [Jater@l has ll[J cured relere(ce Mstructlls
sulllled [Jih the al [ r[ed adhese [{I1]

7) Torque the Nuts

Figure 9
(1 ce the adhes(le has Wl icured(trlue the [ut tlthe adhesliTe Vertical Application
COalulactureris recl] el ded [alues(] (Before Applied Torque)

Anchor Assembly Cautions

1) Steel rebar

(Isteel re(ar [S e[clultered [hile drilllallalchlr [t [(TrehCeall 100 e (I the 0TI
s lutrs

U0 Use a relar drill (il (Ir the rebar only ald thelJs{ich CacOtl the clicrete it [Iish
drilm [t the ulderl 100 ¢l crete ul tlithe [rier [Irehlle del[th [s reachedl’

Caution: DOt drill thrfuCh reCar OthCut Ofst tall0 CerD Ss0 t0 dO sO
W] the [rllect el 1Teerl]

00 Dril a (el (rehlle d ] at allal'le [ast the re(ar t(the [rler deth(1 [ ch(r the
stud (e CetelC MM [ th [TrehCes Oith alJalr[ed adhesel]
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Horizontal Anchors

The hirITtal all'r(Ied adhesTe [1t/[S the salle as the [ertidal [TtJ

Caution: Fill [Irehile 1000 [wll st s elel][lith the [ertical c[ I crete surlace
Cer [Jalulactureris [Istructl s

1) Follow the instructions supplied with your approved adhesive kit
Orrldaliriled adhes(e tlleach al chlr Cer [Ostructls(]

2) Add the Washers and Nuts
Tt [Tasher alfd [ut (1stud s(the nut is flush with end of stud(’

3) Insert each Stud with Washer and Nut into Borehole
Cush stud [1ith Casher ald [ut (Mt [rehllel]

Important: The stud shiuld e ush [Jith the t[0 C'the Cut [ [Ith vertical ald
horizontal al ['lidatlll’s [rillr t{1tThte 10 [FTure 101

OIS ) CORRECT

—r
(I T}

INCORRECT

Figure 10
Horizontal Application
(Before Applied Torque)

Caution: DI tdisturlllrl ad the stud ultllithe all r( I ed adhesl(le [1aterial has
hardeled relerelce all r[ed adhes(e (1 [Istructls [Ir harde 1t es[T

4) Torque the nuts

[J[ce the adhesTe has Wl curedt(rlue [utls(1tl] the allr[Ied adhese [alulacturll]
sleclcatl 1]
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TYPE II TYPE |

Figure 12 Elevation View

6 Bay TL-3 KEY
1) Backup

2) Quad-Beam Fender Panel
3) Nose Cover

4) Cartridge

5) Diaphragm

6) Monorail

TYPE I

Figure 13
3 Bay TL-2
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How to Determine Left/Right

T deterl][Te lelf (f_ [ riTht (Thell CrderI] Cartsstald [T [f[ It [ the sCstel] [aclll]the rCadside
[stacle I ur lel S the sCstel ]S lelfald [Turrllht S the sCstel] S riTht[!

Counting the Number of Bays

(e HallclIsists (111 e Cartrid el 11 e Darhrall’ rald tll[JFelder Dalels[The N['se sectlll] s
[Itcllsidered a [Jallthlulh there is a Cartrid[ e [Ithe N[se [ leach s[ste[ ][]

Note: There (1l alllals (e (e [I[re Cartrid e [the sistel] thallthe [ulller [I1Jals [ the
sistel1 [T deter] e [ul]er [T1Jals[clult Felder [alels (11 e side [FTure 1011

REAR

FENDER PANELS

Figure 14
System Orientation FRONT

Measuring the Width
The [ Tal Odth Othe (110 00 20 Tparallel s(ste] (s the Uidth ['the diaChrall] [(FTure 1501
The utside [Jidth [Tthe sistel] [S allrix[Tatel(1152 (111 [TITIder thalthe [1T11(al [1idth(’

Note: The Cutside [1idth [I"the sstel] s [I't the salle as the [1[dth [ the Daclull]

Figure 15
Width of Parallel system
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System Assembly

Warning: If the QuadGuard system has been supplied pre-assembled, it will
have transport bolts with warning tags installed in the monorail. These monorail
bolts are used to hold the system together while in transit and therefore are for
transportation purposes only. They MUST be removed during installation of the
QuadGuard system. It is solely the responsibility of the installer to ensure any
transport boltsare completely removed. Failure to remove can affect the
systems performance and may result in personal injury or death.

Warning: It is the responsibility of the installer to ensure the assembly procedure
meets all appropriate Safe Work Australia, WorkSafe NZ, or state & territory
authorities standards.

1) Mark System Location

Locate the centerline of the system by measuring the proper offset from the fixed object.
Refer to the Drawing Package supplied with the system. Place chalk line to mark the
centerline of the system. Mark a construction line parallel to the center line and offset

165 mm [6.5”] to one side as shown in Figure 16. The edge of the Monorail will be
positioned on this line.

Note: The concrete foundation must comply with the Manufacturer’'s Drawing Package supplied
with the system.

Warning: Location of system with respect to the roadside obstacle is critical and
dependent on the type of Transition Panel used. Please refer to the Drawing
Package supplied with the system for details.

CENTERLINE OF SYSTEM 4 - ‘ )
. CONSTRUCTION LINE _ q,#_ T ismmesT
Figure 16

(Top view of concrete foundation)
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2)  Anchor the Tension Strut Backup (Figure 17)

Lcate Tel sl Strut Caclfullald M rall (171 [Muldat™l [ith side [(TIMIITrall (1] the
clstructlillme (M1 21 1TVerify that any applicable Transition Panels fit properly before
anchoring Backup. Dril 22 00 m8md@ateter 0J105 00 5 3Malchlr [ rehlles I

(Muldatl] usl1the [Jaclullas tel][late 1l ch(r the [Jaclullt[lthe cl[lcrete [Muldatll!
usllDallallred adhes(le sullled [Jth the DJuadJuard” M10 111

Note: CDerMMthat addJalicalle TralstID Dalels T rerld Celre alchrI] JacCul]

Caution: (Jler(lhlle Mlthe [aclullald Ml Tralll[Just (e alchlired [I]a stud
usllDallallred adhes(le 11 1[]1]

/TENSION STRUT BACKUP

APPROVED ADHESIVE

WITH M20 x 180 mm ANCHOR
ASSEMBLY

Figure 17
Anchoring Tension Strut
Backup to Foundation

3) Anchor the Monorail

Monorail Placement for Tension Strut Backup (Figure 21)

L cate MIT T rallil 1] [Tuldat(i 1 [(1ith side [T M Tralll[1the cl 1 structlll' /e ald rear ed’ e
[Iaclullmrt 100 t0 minirilard [edle [TTuldati!

Orieltthe M ralis[Jthat the M [T ralit[ 1 ues [ace the aclull]

Warning: [ (r(ler allllelt at the Ml ralis(lice [ts [Jall[relelt [rller
sistel] clllalse durllllall [l [act [T 21 Detalll19all

M s [ rtalt th alllll each selllelt (M Tralir ] the Caclt1the Wt [[ithe s(stel]

MO0 0AMmmntechir each M ralllsectl Jus(l 1the Trimtl IHIhJallal[r[ I ed adhesle
[1ts [rilIded [T
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4) Attach Side Panels and/or Transition Panels to Backup Assembly
[ttach Tralsitlll ] Dalel [r Side [alel tlslde [ JaclulJusT 158 rall[ [t ald 5@ rall ut
't Caces (tiard (It hiles [* T See Daclul] Jssel] [ldral T s below.
Note: DI tuse a Side [Jalel [lThella Tral st 1 alel S used]
Assembly Tip:

Use drift pin to align the center hole of the Side Panel with the center hole of the
Backup before inserting the Rail Bolts!!

TENSION STRUT BACKUP

L] SIDE PANEL

5/8” RAIL NUT (2)
Side Panel shown in some (Figure 25)

cases will be a Transition
Fender Panel

*PANEL HOLES ARE CLOSEST
TO FRONT OF SYSTEM

Figure 18
Side Panel/Transition Panel Attachment
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Warning: [ClerCh(le [ the Jacfullald M rall Just e alchlred (17 a stud
us(lallallrled adhes(le [T AT

Dril 22 1111 MBiTd@afeter (11056 101 (5 3T T rehlles usll1the M Trallas a tell [latel]
DOt dril thriuCh Muldatm)

Top surfaces
must be flush™;

Tongues must be
fully inserted and
flush

Figure 19
Rail Height and Alignment

Detail 19a

ANCHOR
f\—‘l A

NNT— T ]

CAUTION: 38 mm [1 1/2”]
WASHER oy E Maximum Anchor height
- ¥ =
ol =, BACKUP OR MONORAIL
ROADWAY-
Figure 20

Final Anchor Height
(After Applied Torque)

100mm [4”]
TENSION STRUT BACKUP MONORAIL  M20 x 180mm ANCHOR

./.

./ CENTERLINE

\ CONSTRUCTION LINE

CONCRETE PAD

Figure 21
Backup and Monorail Location for Tension Strut Backup
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5) Attach Monorail Guides
(ttach M rallCuldes t(]D@‘hrall] as MICTIs]

[Msert 3 Ix 2118 hex [t thrftuCh M Tralll Culde ald D@arhrall] [Oith a shil [laced
[etlleellthel] ald [relted as shi 11 FlTure 22Secure [Jith 3¢l asher ald 317
hex [ut [ T1cal [ lacesISee the D@ hrall] [Issel! [1l]drall[0sulllled [Iith the sstel][]

Releat [rlcess [1r each D@ hrall (]
6) Attach Diaphragms

[rie[ta D@arhrall] slithat the At [ace [Tthe Diarhral 1 shale [aces t'lard the N'se
[Tthe sistel] as shi T[] FTure 2371

Important: Slde (e Dialhral 1] all the [alitlthe [laclullt el sure the s[stel!
salletliclllalse [rierlJdurll] [ [act]

[rie[t ald slide all [ther Darhral s [Itl1 Ml ralllald [Isilll]each allr(x[atel]as
shi0 [ FTure 2017

DIAPHRAGM
o TOWARD NOSE
MONORAIL GUIDE [
BACK 3 FRONT
k..
4
LN
‘ .. QUAD-BEAM
2 i
2y e
W !»
3/4 LOCK WASHER ), [
3/4 LOCK NUT
Figure 22 Figure 23
Monorail Guide Attachment Diaphragm Orientation
915 mm [367] DIAPHRAGMS 1st DIAPHRAGM
> TYPICAL - N > \
WE) A \ EF:,:) R:_:):) EF'
3 > 3 Bay 3 3 Bay2 *5 Bay1 *J Nose
£\ : » i i

FRONT FACE OF BACKUP MONORAIL

Figure 24
Diaphragm Spacing
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7) Attach Fender Panels
Note: DOt [0 % the 58rali"uts HarCe1]ith the 58Chex "uts sHallJF Ture 25

1.25” [32 mm] .94” [24 mm]
./' .'-' '-'.' \\ -_-."-".j-\."i:_\
. / ) -\_‘...-\:.\\\ ,/ o \\‘
1 ( \
' _ | L |
‘ ) Y "\““\\ //
5/8” RAIL NUT (LARGE) 5/8” HEX NUT (SMALL)
Figure 25

Rail Nuts are Oversize

Note: Startlat the (Jaclullattach letald riTht Felder [alels shi1 1] el [ Ste(Is$1115

with each tapered end pointing toward the rear of the system (p. 27).

Step 1

[lace the Felder [Jalel s[]that the celter [T the sl[t [1Tthe rearllard D@rhral ] s |Ted

ull [Iith the allr[x[Tate celter [1the sl(t [Tthe Felder Dalell]

(ttach Mushr 10 Washer [ssel] [1l]as sh [ [ FTure 21 Detall2[alald 2Dt

tlrlue (astelers at this tlll e[ This [(Ste[]1hel(s t[1[alalce the Felder [lalell]
Step 2

Slide the Felder [Jalel [IrJard ultlithe hiles [Ithe Felder [Jalel IITe ull [Iith the hiles

[Mthe [Trilard D@l hrall ][]
Step 3

[Jse a dr(li (111 t[] allll] the celter hile [1Tthe Felder [Jalel [lth the celter hlle [T the

D@arhrall10]

Note: WrrIm F1J the DacluJJasse [le ald tThte[Jeach Dallsectl] e at a tll e tJard

the Nse [T the slstel][]

ingalcivil.com.au 20 RellIsm 1 Crii2021



Step 4

(ttach the It [Tthe Felder Dalels tl1the [ext D@rhral ] usT]t020rall [lts ald
larCe hex [uts [ersidel1Tse [T ]the tillald (I tt(] h(les ald leale the celter h(le [T e[]
ultlithe [ext Felder [Jalel (s attached(]

11/2 DIE SPRING
BACKUP OR DIAPHRAGM |

' | 5/8” HEX NUT (SMALL)

SIDE PANEL, . AsT | .«
FENDER PANEL, OR - ~ & ™
TRANSITION PANEL N /8” FLAT WASHER
-
MUSHROOM WASHER & DIAPHRAGM
5/8” RAIL NUT (LARGE) *
S 5/8” RAIL BOLT l

. "
| 1

5/8” FLATHEAD 5/8” RAIL NUT (LARGE)

SOCKET SCREW FENDER PANEL

/  KEEP CENTER HOLE CLEAR
5/8" RAIL BOLT. £~ FOR NEXT PANEL

Figure 26
Step 5 Fender Panel Assembly
CUe sure MushrII] Washer lals dat aCallst the Felder Dalel as sh 11 Detall2 0]
Stald 1 Mushr ] Washer [Just (e seated c[ 1 [letel1thrCulh sl t]

FENDER PANEL 11/2 DIE SPRING
MUSHROOM !
WASHER N
| 5/8 FLAT WASHER
' SLOT _SLOT |
5/8” FLATHEAD | 5/8 HEX NUT (SMALL) FENDER PANEL
SOCKET SCREW N 5
MUSHROOM WV
WASHER —_|
FENDER PANEL (ATTACHED) [0
BACKUP OR DIAPHRAGM
CORRECT INCORRECT
Detail 26a Detail 26b
Mushroom Washer Attachment Mushroom Washer Orientation
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Important: Start[10 [0 the Jaclul-attach ald tiThtel each Jalisectll [Ie
atatel

Step 6

CheclD@rhrall] sfCaclll] tll elsure 915 (1] BT etlleel] rear [aces [[Icll secutlle
D@arhrallls as shil (][ Felder [lalel assell[1ldrall[[l] [FTure 21T

Step 7

[Jlce [r1erslaclllhas [eelJachieledtThte1the Mushr1 11 Washer [Ussel][11s]all
hex[ut uCtlitireaches the eld [1Tthe threads[]

[ssell[le the re(JalllllID@arhrallls ald Felder alels [ the salle [r[ cedures(]

~———— o -
// ‘;_/‘ \ . - - _._]
BAY SPACING -
915 mm [36”]
DIAPHRAG
a
| BIAPHRAGM
OR BACKUP
L/  FENDERPANEL | |
v /7N |/ I
NN - _ I

Figure 27
Proper Diaphragm Spacing

8) Attach End Cap

(ttach the [1Id Calltllthe [t [[ithe [rst M ralllsell]eltlas shil ][l [elll] ald the
M Tralisse ] C10dralJ 1]

NG MONORAIL
N X/
NN o /
k\i;-f("x \\‘\Qt%\ R/
x;\.‘_\:\\ \%\ %}% J\“\\
RSN ~
‘\‘Rf‘l‘/ \_\\\\ g <
N
e AN NN 5/8 LOCK WASHER
N X \
e AN > \
SN SN \ &
™ AL 2 B2
N e NI >
& NIR \} \\

Figure 28
Monorail End Cap Attachment
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9) Attach Lower Cartridge Support Brackets

[ttach |1 Jer Cartrid e Sul I 'rt (raclet t[1the M I tald (acll[all Diarhrallls ald als[]t[]
the It [I'the Jaclullas shil ] el 0]

N

Mount Lower Cartridge
DIAPHRAGM Support Bracket

Lower Cartridge
Support Bracket

Figure 29
Lower Cartridge Support Bracket Assembly

STEP 1
Mount Lower Cartridge
Support Bracket

Lower Cartridge
Support Bracket

Figure 30
Lower Cartridge Support Bracket Assembly
(Tension Strut Backup)
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10) Nose Assembly

STEEL NOSE ASSEMBLY

Views 31a -d

Figure 31
NOSE ASSEMBLY (p. 47)

U Creassel] [le Lelfald RiTht N[se [(alkels ald Cartride N('se Sull I rt CracCet usT]
1MX3M hex [t ald hex [uts [Detall31a [J 3111

[0 Ottach [reassel][led Nse [ssel] 1t [t DarChral] Oith 58X5 ralll (CltsOCar
[ashers[13[11sch 80X3 1 TelullCut (raclets ald 58 hex Cuts(ID[ ('t tlThte] at
this te (Detals 31c[B31d(B1el[l!

CO [dust Nise assell[1] hellht s t(I] Wt Nise s 815 [1[] allle cllcrete
(adIThteall sx M rall[Ilts ald [uts(]

D[l (Tstall T'Te 1 Cartrid( e [TsurlJdrectTl al arr( 11 [§ CLITtIOIt0 It Csistel ][]

(11 Ossell[le Duadluard® M Cartridl’e H(ld D00 Oraclet [Oih 38X1 hex [lts[]
[Jashers ald [uts [FTure 321

LEFT NOSE PANEL

Detail 31b HEX NUT 1/4
HEX BOLT
CARTRIDGE 1/4 X 3/4 Six (6) Locations:
SUPPORT Attach Nose
BRACKET Cartridge Support
Bracket using
Bottom Two (2)
Fasteners.
RIGHT NOSE
PANEL

Detail 31a Detail 31b
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3/4 SCH 80X3 PIPE

PULLOUT BRACKET

BAR WASHER

5/8X5 RAIL
BOLT

’ Detail 31d

(inside view)

Detail 31c Detail 31d
Fastener Assembly Steel Nose not shown for clarity
5/8 HEX NUT
PULLOUT BRACKET

\ 3/4 SCH 80X3 PIPE .

\

e II“;/—-—-I;

“, 5/8X5 RAIL BOL

IR N

|
5/8X5 —‘,/
RAIL BOLT [ —
Detail 31e Detail 31f
End View: Nose Cover Removed Inside View: Nose Cover Cut Away
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3/8 HEX BOLT

CARTIRDGE
HOLD DOWN 3/8X2
BRACKET FLAT WASHER

/8 FLAT WASHER

3/8 HEX NUT

x?»/S WASHER

3/8 HEX NUT

ANGLE BRACKET

Figure 32
Hold Down Bracket Assembly

Note: Figure 33 shows proper placement of Cartridge Nose Support Bracket.

Note height of Cartridge
support Bracket. The
Cartridge sits at the
same level as the other

CARTRIDGE HOLD
Bays to the rear.

DOWN BRACKET

Figure 33
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11) Checking the System Assembly
[t this It rechecl t0 eCsure that all [astelers are [rierl] tThteCed thrCuChCut the
s(stel] [@lchlr [tsUetcISee tirlue refurelelts el 0Checdall Felder DalelsI]
theOdO [t i tThtiDalallst the ulderl D DalelsCstel realllll et Uall e Cecessarl]
(F Ture 3

Warning
ULt TCrlue Relulrell el ts
UCchlr Studs O M0
Critical Clearalces
Ulchlr Studs al e [uts L[R2 Fllure 20
Felder Calel (1al]112001 0] (I8 F[Ture 3]

MAXIMUM GAP =20mm [.78”]

T\

\ / L \ N\
'l
UNDERLYING FENDER, E >| FENDER PANEL
TRANSITION, EXTENSION ,
OR SIDE PANEL A
A7
Figure 34

Fender Panel Gap

12) Cartridge Placement

The tOsurlace [I'the Nse Cartride shCuld Ce hCrItalCT O ¢ Clete the assel (1L (A
Uuadluard” M100(lace the allrl I rlate Cartrd_e [ each [Jallald Nise sectll] [l the
sistel] 1Tl e [Cartrdles are [laced tlllard the [t IN[sell[[Ithe sistel1[IT( e [
Cartrid(es are [laced t[ ] ard the rear [Tlaclul [ I the s(stel] (1119

Warning: (laciithe [ir(11 Cartridie 11 the Nise [r [Jalls[Icluld result [
ulaccel talle crash Cerrilalce [ler M[USH critera ald cause ser(lus [Iurl]Cr
death t[J Ccculalts ald[r [ stalders [Ilthe e[e[t [I'a Cehicle 1 Cact[!

Important: The uaduard” M10 s a six [ JCallcl I Turat]
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QuadGuard® M10 610mm [24”] Final Inspection Checklist

Site Location:

Date:

Inspector:

Refer to the QuadGuard- M10 61mm [24]” manual and / or drawing package.

Tral sl CDalel s [Ir the [11set (111101

Clearalce 1115 ] [ehld rear Felder [lalels [IIr slide [acl] 11 LL]
Llchlr Cuts are tirlued t) alulacturer sCeclicatI ] M1 1]

T I'N[se [alels are 815 [ [] allle cllcrete [ad (11 19[]

Cartridl es are lelel ald the salle helllht [leach [lal [T 19[]

O O o O o o

Clrrect Cartrdl e s [laced [l each [allald [ttt it [Tislstel]
I

Cartrd e HId D1l ] [raclet s secure ald e[ aled [th N[ se Cartrid( e
mrM9n

]

(lerthlle ald slit M Haclullald Ml T ralllls alchlred [T 122 2[ 1]
M tral s checl (T [arr[ 1] side [alels at [aclul 11 23[]
[Cchlr studisiare 38 (111 [Naxlull allle the fadITI20]
Dialhrall]s attached t1the M 'ralllCudes [T 25[]

Dalhrall] Shils [Tstalled [etlleel D@l hral ] (1M rallludes (11250
[lach Felder [Jalel has atel sl 1Die SCrill] M2

Mushr(111 Washers lall(lat [Isllts [T 207

M Iralllhas [1[d Callattached [1128[]

N(se Cartridl e s at the sal /e helllht as [Jal]Cartrid[es (11300
Felder [lalel [allls 20 (10 [Ir Narr( [ sistel]s (11 B3]

[Clts al'd [uts are [rierl[JtThteled [T B33(]

e e O e O A O e

Sistel] sclear [T delris [Jthal Il Tralltrals{Trt [ 1lts [Mtted(]
rel][ 1 ed [MTI210]
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Maintenance and Repair

Inspection Frequency

MsCects [Mr Duadluard” M10 are rec 1] [Jelded as 'eeded (ased ul 1] [TlulJe [Itrallc ald
[ Cact histCriTIJsual Drilell] (Isectll's are rec[ ] Jelded at least [T ce a (][ thCWall1ll[]
[IsCect's are rec[ ] [lelded at least [ _ce a [ear[]

Visual Drive-By Inspection
100 Checl[Jt[Isee [Ithere S el1delce [[al] [ [actlIIs[ [ erlr] a HallTul] [OsCect ]

201 Chec[Jt[Isee [[the Cartrides are [ r[ [ erllseated [[ithe Sul_[rt Oraclets[ 1] dallaled
CartridCes Uust Ce rellaced

Warning: See Cartrdl e [lacellelt [Istructs [1 ] ale 19[]

301 e sure the Steel N(se [S T [lacel]

(11 N[te the I[cat[lJ ald c[ITdil] [the JuadJuard” M10 ald the date [TTsual drle]’]
[IsCect 1]

Walk-Up Inspection Checklist
[l ClearalddisiIse [[I[Isite delris

[l Clearaldrell[Ieexcessiledit ] arfuldthe Ml Irallald Dialhrall] [eetl]

[l [llts are tiTht ald rust reel!

[l Dichlr [Ilts are securelJal chlred!]

(1 Dilarhralll Lels are stralllht[]

[0 Ol Mushri] Washer [ssel] [ lles are [t 1 erlIseated(!

[l Felder [alels ald Tralsiill| [alels shiuld Cest tThtllalallst the sl stel1[]

[1 Cartrdles hale [t [eelldallaled ald are [rikerl[Iseated [11thelr Sulllrt Craclets(]
T elsure [Mtel[ded s[eed characteristics( T artiallJcrushed Cartrides [due t[1177] sCeed

[ [actslust (e rel[lacedl]

[0 Male all Cecessarllrelalrs as descriled all[e[1See [I[stl [act [Istructllls [Ir [I[re
MrDatimd] ] Cext falel

[0 TOdeter][Te Ma [rCduct shluld (e re[laced [r [S [T telt@llllreusallela tralled e[ 1eer
exlerieced [ hiMhCall (rCducts ald directed [[1the DOT Cust (e c[Csulted

ingalcivil.com.au 35 RellIsm 1 Crii2021



Post-Impact Instructions

Important: Trinity Highway makes no recommendation whether use or
reuse of any part of the system is appropriate or acceptable following an
impact. It is the sole responsibility of the project engineers to make that
determination. It is critical that you inspect this product after assembly
is complete to make certain that the instructions provided in this manual
have been strictly followed.

10 DellJallrriate trallgle I tr(1 dellces]

201 OCsure all alchlr [Its hale relJalled [l 11alchlred [ the rCadJallsurlaceIRellace
allJlsellrileIr [ulled Cutalchlrs]

The performance of the system during an angle impact depends on a properly
anchored Monorail.

301 Clearald dis[Ise [Iallldelris [Isltel]

(11 OCsure the Mushr1 1] Washer [Issel [1ies are [tact s(1the s(ste[] calll e restlred t[ s
CriTal s

Caution: [se e[k [ritectll] ald [les [he] reurIshI] the Mushri1]
Washer Die SCrI] Ossed OTIDO Ot Clace [ers uCderCeath all assellled
MushrO WasherOOarts DaldsuddedOshi ald ICers Dal Ce OIchedOJthe
Die SCrmil (s stll uCder c[] CressI ] as the [ut s Cearll the e[ d [Ithe CIItCt0]
(re(e[t [Murl] DJale sure that the Die S0 S restralled OJth a clal OsC fldes
[t suddelOrelease JheOthe Cut S rel OCed 0 the MushrD Washer OOt0

50 The D@alChrall] SullIrtLels are all Cr[CerlJattached t1the M rall

(11 Rell[ e the Ni'se [Issel][1[1ald attach a chall t[] the [llCut Craclets (1] the [Irst
D@arhralll] [FTure 35[0 ttach [th elds [1Tchall t[1a heall]ehicle [such as a 1 t[1]
LIl ul Tl

Warning: Stald clear [licase chall [reals [r [lec[Iles discl] [ected’

Figure 35
Pullout Brackets

Important: SI010ull the sistell [Irilard t ks CridiTal le[I'thifHale s elle
Oatch the re s tO elCsure uldetected dalale dles [t cause the
Dalrhrallls t00d Cr Cull Cut 00 CriCerl 0
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(1] ReJ e all crushed Cartrides[’
801 Ul Diarhrall1s are [Musalle clidi D@rChrallls [Thich are [(1T1ed [r hale (e[t lels
Cust Ce rellaced

901 Dach Felder [Jalel [S [rerlJattached [ith Mushr(1J] Washer [Ussel][1les1Dal]alked
Felder ald TralsilIl 1 Jalels [ust (e rellaced]

Warning
Anchor Torque and Clearance Requirements

TCrlue Relulre[Jelts [1[Jdhesle Malulacturer SCec
[[ch(r clearalce all e [uts [1F[Ture 201 2]

Fender Panel Critical Clearances
O Felder (Jalel [Jall[1200][]

10CChecll the gaps between Fender Panels I The Uax[lull [al alldJed [r these
(Terlal 1] Carts [Mclud ] Felder [alels [Terla 11l Halels [ehild the sistel][]s
20 0100

Important: CCsure the Mushr ] Washer [ssel][lles are t(r[ued tthe e[ d [
the threads[Ithe [alk [etlleellthe Felder [alels are stil t{IlarCeltl Jallle
CecessartOrellace Celt CartsC

MAXIMUM GAP =20 mm

UNDERLYING FENDER, [ /‘| FENDER PANEL

TRANSITION, EXTENSION
OR SIDE PANEL

Figure 36
Fender Panel Gap

11 Rellace all crushed Cartrides ald dallaled Cartride Sull It (raclets[See Cartridle
Olacellelt [1[ale 190]

12[Rell[e dallaled NCse Ussel][I[T]ttach the (el N(se t[lthe (st D@Chrall]See
(ales 30 (132 ald [8 [Ir N[se attach[J e[t Mstruct1s[]

1300l [Cts [T1the sistel] are adeluatel1t[Tht[]
1 Site [S [fee (1] delTriS[]
15(The [Huadluard” M10 (S (1] read][Ir usel]
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Parts Ordering Procedure & Drawings

Male alist [1T"all dallaled [arts 1] the Sistel] CI [ elts sectl ] 1this Jalual M1 100
OCsCer the DO M CuestIs [the sCaces [ 1dedThis MIratll][S [ecessarllt[]recelle
the [r(er [arts]

Luao ard" U Orae 0 0 atic Z
Description: Choices Fill in this section
Transition Panel Type? e [JuadtlIWiTleall [Nuardrall
e [JuadtIThrie [leall [luardrall
Side DaCel ald TraOs e [Juad t]Saretl1Share arrier
Dalel Tllesare [I1Cale 110 o [jyad tr1SmIle Sl e Darrier
[Iclude Tral SO IS (O | o yad t0 Dertical Cllcrete
[Tth sdes M ecessar(T] 0rd Shie
HC thDeterll e LetRITht | o N
s [ ][ale 200

Parts List(s) & Quantities

PN Description 6 Bay 3 Bay
10102902, [Mlect I Mrtar 50021 3 2
10102300 [JaclulLTSI2[11I1M10CWIDecals 1 1
000111 | CCRCORES8X5011300] 0 0
10102508 (It Hex(M X315 0 0
10103012 [t Hex(BMX2(118 20 12
10103102 (It Hex[B8X1115 0 0
10102552 ([ 1t(Hex(5[8X3 112115 1 1
10102503 (I(ItCRalr5[8X2 20 12
10102213 [racLet[ [ le[2X1WIH[les 2 2
10102211| CracLet[Cart HCld DL M 1 1
10102212 [raclet Cart Sull[rt[Nlse[1[] M 1 1
10102000, [raclet Cartridl’le SultfD@rFllded ][] 12 0
10102(19 Oraclet Cartride[([Sut[TS D0 1 1
1010211 Craclet Dullut10[0) 2 2
10102113 D@ hral (02000 U 3
10102313 [ldcal M rall 1 1
10102019 Lic 0] CarCCartrid(e Sultl10 1 1
1010253() M1 ralll ulde ][] 12 0
10102311 M rall2 Ja’s 1 1
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PN Description 6 Bay

10102312 M I rall B [als 1 0
10102202 [N'se L Narr10 [0 O WL 1 1
101022001{Nse "RINarrJ (1 O VWL CT] 1 1
101025000 NutfHex Heal 113 20 12
10102502 NutHex Heal1158 13 0
10102515 | NutCHex(1 T 0 0
101025111 Nutl Hex[3[8 0 0
10102501 | NutHexRalll 58 30 22
10102002 JalellFelder]][] 12 0
101020000} DalelSde1[] 2 2
[R0530 [Me B[ Schedule 80X3 0 0
10102520 | Scre[1TFL Hex Srclret518X5 12 0
101029001 Shm M2 X 3 5[8X8 12 0
10102523 | SCrIDeM 1m oD X112 12 0
10102500| StudCM20 x 18007 [ (1] 52 32
10102210 | WOSHORMAOO [0 X2X1 (TSLO TS 2 2
101025211 WasherFlatrB@8X1[7] 0 0
10102508 | Washer[Flat[3(8X2 2

10102500 | Washer[ Flat[ 5(8X1 3(1] 12

10102538 | M20 Structual Flat Washer 52 32
10102528 | Washer[ L[ c[ T3] 20 12
10102530 | Washer[ L[ c[158 1 1
101025301] Washer Mushr( 111 Frled( T[] 12 0
10102539| M20 Structual Nut Hex Nut [Jall(] 52 32

Warning: (Ise (I 10TrMtHThDaliCarts that are s[ec(Ted herellT [Tr assel | (1T
UalltaldI ] r reCarll the Ouaduard® M10C0Do not utilize or otherwise

comingle parts from other systems even if those systems are other Trinity

Highway systems. Such cJTuratl’s hale [I't CeelItested [T hale thell[eell
deelled ellllle [r usellllssel]1[T]Jallte[alcelll[r relalrs uslll] ulsleclled

[arts [r accessl(rles s strictilI[rChilited(]
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INGAL

CIVIL PRODUCTS

A valmont = CcompANY

www.ingalcivil.com.au
sales@ingalcivil.com.au

1300 446 425

TRINITY
‘ ' Ahead of the Curve®

visit us on the web at www.trinityhighway.com. Materials and specifications
are subject to change without notice. Please contact Trinity Highway to
confirm that you are referring to the most current instructions.

www.trinityhighway.com

888.323.6374 (USA)  +1214.589.8140 (International)






